Study objective -To evaluate the cost effectiveness and equity of a community based cardiovascular disease prevention programme.
reduced by nearly 20% during the first six years ofintervention. It was estimated that the programme's overall total societal costs were £363 000 and estimates of the cost per year of life saved ranged from £14 900 to net savings, according to different assumptions. Taking only health care costs and savings into account, the cost per year of life saved ranged from £1100 to £4050. The results varied between different sex and age groups, but not between social classes. Even if a causal relationship exists between low cholesterol concentrations and excess mortality, the estimated side effects of lowering cholesterol values in Norsjo were negligible in comparison with the expected benefits. Conclusions -The community based intervention in Norsjo seems to be cost effective even under conservative assumptions. The approach used seems to have benefited all social classes. Cost effectiveness analyses that take consequences for equity into account are valuable tools in decision making. (J Epidemiol Community Health 1996; 50:190-195) The prevalence of cardiovascular disease is high in northern Sweden. In 1985 an intervention programme was started in the county of Vasterbotten (260 000 inhabitants). The programme was first initiated in Norsjo, a rural authority with an 80% excess mortality rate in cardiovascular disease for men compared with the national average' and crude prevalences of hypercholesterolaemia (> = 6-5 mmol/l) of 59% for men and 53% for women aged years of age.2 The starting point of the Norsj6 programme was a community diagnosis which showed the above mentioned excess mortality in cardiovascular disease. This finding gave rise to demand for action against cardiovascular disease from the local authorities. In January 1985, planners, politicians, local representatives of some 100 voluntary organisations, primary care personnel, researchers, and journalists were gathered for a "kick off" meeting.'
After two months a local action group was started in Norsjo, supported by a scientific reference group at the Ume'a University. The strategy was to involve the population; opinion leaders were motivated, the press was informed, and local study material was prepared. This population strategy was combined with educational screening and advice from health care personnel.
The programme in Norsjo comprised health promotion activities undertaken in the community by adult educational associations, sports clubs, media, food retailers (food labelling), companies, and local authorities combined with screening and followed by appropriate advice focussed on the main risk factors for cardiovascular disease.
A crucial question in this and other community programmes designed to prevent cardiovascular disease is whether they are cost effective. Cost effectiveness evaluations are hampered by a lack of data on changes in morbidity and mortality in the population. Therefore, in provisional evaluations, effects will have to be deduced from intermediate end points - Inviting everyone who reaches a specific age to be screened once means that is not possible to measure the direct effects of screening. However, it is possible to measure the indirect dissemination effect of the screening and the effects of the other health activities (for example, food labelling).
In the analyses we used data on total cholesterol, diastolic blood pressure, smoking habits, and occupation. Three social groups were distinguished by occupation, using the Swedish socioeconomic classification. '5 The counties ofNorrbotten There is a time lag between decreasing cholesterol and decreasing incidence. Law et al" estimated the time lag between the decrease in cholesterol and the full effect to be five years, although a substantial effect is obtained after only two to three years. We assumed a gradually increasing "fraction of benefit", a proportion between 0 and 1. We assumed that in the population as a whole the fraction of benefit was 0 in 1985-87 and 0-2 in 1988, after which linear growth to 1 in 1995 was assumed. After 1995 we assumed two different courses. In one alternative the effect remained at the 1995 level (fraction of benefit= 1) and in the other it decreased to 0-5 in 1998. In sensitivity analyses we considered regression dilution bias."12'
The potential risk of excess mortality caused by low cholesterol concentrations was estimated. Jacobs et al4 reported that the risk of all causes mortality was 14-22% greater for men with cholesterol <160 mg/dl (<4K15 mmol/l) than for those with cholesterol 160-199 mg/dl. For women, the risk was constant across cholesterol levels. We assumed an excess mortality risk of 50% when cholesterol was < = 4-15 mmol/l. An increasing proportion of the population had a low cholesterol between 1985 and 1990 and was assumed to be a consequence of the intervention.
Costs for the programme have been presented elsewhere. 22 The estimated costs of screening are based on time measurements, and time for planning and admissions are included There was no change in blood pressure in either men or in women. The proportion of smokers was quite low but did not change.
PREDICTED TRENDS IN THE RISK OF CORONARY HEART DISEASE
Predicted risks of coronary heart disease followed a plausible sex and age pattern (table   3) . In all groups, except in men aged 50 and women aged 40, the predicted cumulative incidence fell significantly during the period. The decrease in cumulative incidence corresponded to 4-5 cases (fatal and non-fatal) of cardiovascular disease per year in the Norsjo population in the age range 25 to 64 years.
We could not detect any differences in risk reduction when different social groups were compared. The slope shift variable (social group) was not significant in any sex or age group. (Multivariate regressions models are presented in the appendix.) However, that result does not rule out the possibility of a social pattern. In models which contain only intercept shift variables (social group) we detected a social pattern for men but not for women. Accordingly, in the case of men, the trends specific for social groups have the same slope but are on different levels.
INCREASED MORTALITY DUE TO LOW SERUM CHOLESTEROL
At the start of the observation period cholesterol levels <4-15 mmol/l occurred only sporadically (<1%), but during the years 1985-90 the proportion of low cholesterol levels increased significantly to 6-5% (p = 0-023 for time trend). Approximately two thirds of these cases identified in 1990 were in the group entering their 31 st year, and two thirds of these were women. In the other age groups these cases were rare, even in 1990. We estimated that in 1990 of the population of the Norsjo rural district, 35 men (10%) and 70 women (25%) in the age group 25-34 years had a mean serum cholesterol <4-15 mmol/l. The annual age and sex specific mortality risk27 is approximately 1-1/1000 in males and approximately 0 5/1000 in females. Under the assumption of a causal relationship, the estimated yearly excess mortality caused by low cholesterol in the Norsjo local government district was 0-02 cases for both men and women. In the Norsj6 intervention, a combined population and individual strategy was used to modify lifestyle. It is not possible to determine with certainty which of these approaches was most effective in bringing about the observed reduction of serum cholesterol in the population. Any effect of the risk factor screening must have been indirect, because each individual was investigated only once during the period covered by the present study. Our knowledge about these indirect effects is incomplete, but one possibility is that effects diffuse from a screened member of a household to the others. A recent, not yet published, study of the Norsjo programme analysed the consequences of educational screening and showed that it strengthens the effects of the community intervention. There is probably a mutual dependence between screening and other measures like information, food labelling, involvement of voluntary organisations, etc. This strategy, which consider screening as a part of the community intervention, has resulted in a profound change in dietary habits and an appreciable lowering of cholesterol concentrations in the Norsjd population. As the cholesterol values remained essentially unchanged in the reference population, it seems that the changes reported here can be specifically attributed to the community intervention programme. It is also worth noting that the food labelling system introduced in the Norsj6 project was, some years later, 
